uccessful reperfusion therapy for acute myocardial infarction (AMI) increases the ratio of subendocardial infarction to transmural infarction. Consequently, reperfusion therapy reduces left ventricular remodeling. Therefore, evaluation of transmural myocardial perfusion, as well as horizontal perfusion, becomes important for estimating the long-term prognosis of patients with AMI. 1,2 Scintigraphy is of limited value in the evaluation of transmural myocardial perfusion because of its relatively poor resolution in time and space. However, the superior resolution in time (0.08-0.16 s) and space (0.4 mm) of newly developed multi-detector computed tomography (MDCT) has provided a powerful modality with which to evaluate transmural myocardial microcirculation. [3] [4] [5] [6] The aim of the present study was to determine whether evaluating the transmural myocardial microcirculation by MDCT can estimate the recovery of left ventricular function.
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Seventeen consecutive patients who had experienced their first episode of anterior AMI (maximal creatine kinase level (max CK) 2,509±2,003, mean ± SD) with a total occlusion (TIMI 0) in the proximal left anterior descending artery (LAD) and who had undergone successful primary balloon reperfusion therapy (TIMI 3) within 24 h of the onset of AMI were examined. Coronary arteriography showed that none of the patients had collateral flow to the distal LAD. Stents were implanted in 15 of the 17 patients because of unsatisfactory angioplasty. These 17 cases were considered to have almost the same horizontal extent of infarction. Left ventriculography was performed at 30 min after reperfusion and 6 months after the onset of AMI. The centerline method (SD/cord) was used to evaluate anterior wall motion as described elsewhere. 6 Four-slice computed tomography (CT) was performed 2 weeks after the onset of AMI, using an Aquillion (Toshiba, Tokyo) and an intravenous bolus injection of 140 ml iode contrast. The scanning parameters were a beam thickness of 1.0 or 2.0 mm, a helical pitch of 1.0-1.5, and a scan speed of 0.5 s/rotation. Images were reconstructed by segmented reconstruction of the data from the late systolic phase in which wall thickness was greatest and excessive blood flow in the epicardial artery was avoided. The diagnostic resting first-pass perfusion imaging scan (arterial image) was automatically begun when the contrast enhancement reached the aortic root. The injection speed was set at 4 ml/s for the first 100 ml followed by 3 ml/s for the remaining 40 ml. All patients received 10 mg propranolol orally at 1 h before the scan if 
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Prediction of Wall Motion Recovery After Reperfused Anterior Myocardial Infarction
Methods and Results
Seventeen consecutive patients who had anterior AMI with a total occlusion in the proximal left anterior descending artery (LAD) and who had undergone successful balloon reperfusion therapy within 24 h of the onset of AMI were examined. Four-slice CT was performed 10-14 days after AMI onset. The median of the epicardial perfusion ratio (infarcted anterior epicardial CT number/intact lateral epicardial CT number ratio = 92%) was used to categorize the cases into 2 groups: the transmural infarction group (n=8) and the subendocardial infarction group (n=9). Although no significant difference was observed between myocardial enhancement by CT in the acute phase and anterior wall motion or ejection fraction in the acute phase, the transmural infarction group showed poor recovery of anterior wall motion at 6 months after AMI onset, whereas the subendocardial infarction group exhibited good recovery of regional and global left ventricular function. the heart rate was more than 70 beats/min. A region of interest was placed over the epicardial and endocardial half of the infarcted mid-septum to apex and the intact midlateral wall. The CT numbers were measured in each region. The CT numbers of the infarct lesions were divided using the CT numbers of the intact mid-lateral wall.
Conclusions
Representative cases of good enhancement in the epicardial half, but poor perfusion in the endocardial half, and of poor perfusion in both the endocardial and epicardial halves, are shown in Fig 1a (epi 100% , endo 67%) and 1b (epi 55%, endo 55%), respectively, as imaged by MDCT. The correlation between the perfusion ratio of the epicardial half and the perfusion ratio of the endocardial half is shown in Fig 1c. Both epicardial and endocardial date had a continuous value. No case showed better perfusion in the endocardial half than in the epicardial half. The median of the epicardial perfusion ratio (infarcted anterior epicardial CT number/intact lateral epicardial CT number ratio = 92%) was used to categorize the cases into 2 groups: (1) the transmural infarction group (epicardial CT ratio <92%, n=8) and (2) the subendocardial infarction group (epicardial CT ratio = 92%, n=9). The relationships between transmural perfusion as assessed by MDCT in the acute phase and anterior wall motion (in the acute phase and at 6 months after AMI onset) are shown in Table 1 . No significant difference was observed between myocardial enhancement as assessed by MDCT in the acute phase and either anterior wall motion (Table 1) or ejection fraction (Table 2) in the acute phase. At 6 months after AMI onset, the transmural infarction group showed poor recovery of anterior wall motion, whereas the subendocardial infarction group had good recovery of regional and global contraction of the left ventricle (Tables 1,2 ). The change in anterior wall motion between the acute phase and 6 months after AMI onset showed statistical difference with the change in global ejection fraction (p=0.03) ( Table 1) .
Our data clearly demonstrate that the extent of transmural infarction as assessed by MDCT is inversely associated with future improvement in contractile function. Early reperfusion by thrombolytic therapy or angioplasty is now widely used to limit infarct size, preserve left ventricular function, and improve survival in patients with AMI. However, several studies have demonstrated that approximately 20-35% of angiographically successful recanalizations of the infarct-related arteries fail to salvage ischemic myocardium. 7 This unsatisfactory outcome is related to the discrepancy between an open epicardial coronary artery and the absence of blood flow (no reflow) in the damaged distal microvessels. 7, 8 In fact, in the present study transmural perfusion varied from patient by patient, although every patient showed TIMI grade 3 flow after balloon reperfusion. None of the currently used imaging techniques enable us to assess transmural perfusion of patients with AMI because of their limited resolution in time and space. Recently Rogers et al showed that the lack of first-pass perfusion by contrast-enhanced-magnetic resonanse imaging (MRI) identified myocardium with reduced blood flow and was associated with somewhat late functional recovery. 9 However, in Japan MRI is contraindicated within 2 months of stent implantation. Because 15 of the present patients had undergone stent implantation, we selected MDCT for assessment of transmural perfusion. Poor transmural perfusion (both epicardial and endocardial) by first-pass MDCT predicted poor recovery of both the regional wall motion of the infarcted myocardium and the global ejection fraction 6 months after AMI onset. Patients in the subendocardial infarction group showed contractile recovery at 6 months after the onset. Recent studies have shown that delayedenhanced images by MRI correspond to irreversible contractile function of the infarcted wall. 2, 9, 10 Unfortunately, delayed MDCT images were not performed in the present study in order to avoid additional radiation exposure.
In summary, the transmural myocardial microcirculation was clearly imaged by 4-slice MDCT in 17 patients experiencing a first episode of anterior AMI. Transmural perfusion, particular epicardial perfusion during the acute phase, may be a key predictor of wall motion recovery after AMI.
